S3

S2. Geometrical data of the relaxed unit cells of bulk structures (POSCAR format) (a) β-FeOOH (bulk)
Relaxed structure of bulk beta-FeOOH. First 4 iron atoms have up-spin and others have down-spin. In order to check the influence of Hubbard-U parameter for the results described in the section 3.2, we calculated the band structures of β-and γ-FeOOH with 3.0 eV for Hubbard-U parameter of Fe. The methods and parameters except Hubbard-U parameters are the same described in the section 2.2.
The calculated DOS and band structures of β-and γ-FeOOH are shown in Figs. S1 and S2, respectively. According to the results, the overall electronic structures are similar to that with U = 5.0 eV, although the band gaps became narrower slightly (0.24 eV in β-FeOOH and 0.39 eV in γ-FeOOH),. S3. Geometrical data of the relaxed unit cells of surface exposed structures (POSCAR format) (a) The (100) surface exposed structure of β-FeOOH 
